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: WAFER STRUCTURE AND BUMPING PROCESS) 



A wafer structure at least includes: a wafer 
having a plurality of bonding pad, a first 
protecting layer and a second protecting layer, 
wherein the bonding pads is set on the active 
surface, the first protecting layer is exposing 
the bonding pads, the second protecting layer is 
set on the first protecting layer and exposing the 
bonding pads; a adhesion layer is set on the 
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i^tm^m- WAFER STRUCTURE AND BUMPING PROCESS) 



bonding pads, and a part of adhesion layer is 
extension to the first protecting layer surface 
and covered by the second protecting layer; a 
barrier layer and a wettable layer are set on the 
adhesion layer sequentially; and a plurality of 
bump are set on the wettable layer. 
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i - (i) 

%-m-M-M ik m *ft **. 

^ ^ ^ - a a a a k i* m 3l a & u m. ° 

& mT & % 

Pi £ 4- * It # §0 it ' tH ^ M 1 1 4 a lr ^ I ^ ^ 

^ ir ^ it t ° sit-^^-ftj&a^^L-iftift-r ' - *t ^ ^ =. 4n m 

* 

#. ' - * -f ^ f* * & ^ & > # tf- fit 7t # tl it * * & 

H'J 4: £f 4t 3£ ^(package ) » ffij % 4* #j & IB «L 4* It & % 3" fir 
# *f m & ft a a a a *f It ( f 1 i p chip) tf) M $L IT A • * ^ ft £ 

£f $t & #f »T i 1 !- ^ b b b £ * & W #j « m %i # & ' 

it ^ $ it tL # #J £f It ' ft * A * # j& ^ -gt B s a Ji ' ift I I 

B a B ^ t t t iS £8 * b b b # £f ^ X. -t ' # B a B n M $L ifi 

4k A >b Ml ^ £ ' @ ^ S f It f a t t i )?l ^ - t 4 f B 0 a 

£flt*t#f*&§|B ' * i& ffl ia ffl & * F£ f 18 * PCMC I A 

- ^ ^ f£ H - # A it tfl J. o°a ^ 1 i| « A t B a 9 I ^ B | ° 

41 B a a £f f tti^^: *'J ffl fir P# ?'J(area array) 60 # ?'J 
^- A ' !fo £ fa IK bonding pad) tft. * ^ B a a >* ( d i e ) i t» 
^. ^(active surface) ' Ji^^4!tl#^_t^/&£7J& 
( bump ) > #■ ^ # j» B a 9 £ #@ fir ( f 1 i p ) ^ & ' M M & 4l £?- ^ 
-L a % ^ J5'J € '14 (electrically) -51 #fc '14 
(mechanical ly) i% # J. i. fe(substrate) £p m % %L 
(PCB) * fi> #r ft >!fe tf) ^ f (mounting pad) • 

* IB ° tt ^ St I 1 II ' b b b1M^100^#' B b b 1110A| 
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i - & (2) 

m a 4 & m 1 2 0 ( ^ itt m t k ^ ^ 4a ) • 

B a 9 B 1 1 0 ^ * 4fc Ht ^ 1 1 4 (passivation) A £ if- ^ 
116 ' ffn H £ 1 1 4 A it * m 1 1 6 ^ «t £ ^ a a a IB 1 1 0 ^ Jl & 

* © 1 1 2 _l • J. i% ti # 1 1 4 #, n ds m- & 1 1 6 • & + > a a B m 

1 1 0 4L ± % & © 1 1 2 it a a a | 1 1 0 ^ ^- t £ tfr 7G # 

(active device ) &d - ° 

# — >T » ' & 4 1 2 0 & ^ # ^ J| >f 1 2 2 ( unde r 
bump metallurgy ) A 4124 i% A ^ ^ • ^ t J^^ll 
122#«t*^Sf&116&,Gi4124^ffl ' ffl « # ^ ^ * 1 1 6 A 
ib 41 24 ^ Pal #J & ^ -fr ® ' ffij & 41 24 S'J & ^ & a B B HI 1 1 0 m 
ft ft ft it ^ # .ft » 

Jfc 4£ 4r 4 ># 1 22 i ^- & H $b % % (adhesion layer) 
122a > pa. 1$ ,# (barrier layer ) 1 2 2b A it m M 
. (wettable layer ) 122c ° &■ t ' ft ^->#122a#,ffl « if #o 

■ 

^*116Aiai*>tl2 2b4LB3^^^^A ° itb ' I& Pfc ,# 
122b # ffl J-X F^r jL ia pfc # 122b 4: J: T ^ #J ^ lr 4 f i # H 
(diffusion) #j 31 H - % ft > W >f 1 2 2c # ft « if 
J& & M M 1 2 2 * f ^ a 4 1 2 4 4l it Wt # • 

& ffij ' -49E. _L i£ a B a IB & & 1 0 0 t ' * ^ Jfc A & M M 1 2 2 

^$&#a.&4fcl£>#114JL ' .3- b b b IB 1 1 0 J* a 4 1 2 0 ^ 
*H^lfe^*LJl^^aisi > ® itb # *f * & A & #J j& & A tit A a 

t n£ ( : & ii-j ^ m 0 t 4l fi ^ - a a i#j t* ; & B a B m 

_L I C & ft % B£ . £ 41 & # ) ' B 0 a l^^lOOti^I 

ffn b b b IB 1 10 H a 4 M ^120 >^ ^ It 122a 4&1&% 
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\14^&&M.£-mm*&$L ' t£ 3& B a B K 1 1 o & a J& M & 1 2 0 ^ M 

£a ° 

# §5 ft & 

% mifr tb ' ^ # tfi B tf) tt & & Ok ^ - n B a a 1H & & A 

fiijitg ' a & a a a H ^ £b J& & ^ ^ & g M % M 

& fa & M $L %~ ' it *n ^ 21 ^ *h B B a IB M $L .*# M ^ tit ffi 

^ t ^ n tu - f B a a ui± 4 . & : - a a B H ' * ^ ^ - 

4fc t£ ^ JSl %L & 1® $r Q ' tfim-Qfatk%.lfr3L$tj&&X ' J- ^ 

- It ^ % * S A £f Q > J& 4r A M t& ^ ^ m Q -L » ilb^ 

H - 4£ ti >§ ^ £p ^ ^ © ; #-=.4ft&#tst*2fr£— 

-fa £b J& > t £ X ^ ^ 4r 4 M ±- ° 

_L i& ^ B a a K & M t ' *&;&^yf>§^^&#t&^;frl?- 

^_L^#^^ - t& 4 ^ ,f Ji ia |^ ,# 1& f. t£ |& P# 

f ^ II * IH4 a -t F4 ^ - wt ^ • $h 3- > # ^ >t - ia P# 

M & m M ^ & M & t% & £ % & t% ° itb ' ^ - £ A % 

^ li H & Fl ^ . M % ~ & A Jt % fe'ftt & ° 

^ i t B B a S M 14 t ' * ^ ^ - A M ^ it #t £P ^ 
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- 4 ^ ^ $ - ^ t ^ 4: t S I i I'J t II. • S itb • ^ # 

a£ ^ a a B hi & m *r a « & B a B in a & & ^ r-i & m * ft. * 

B i. ' JL itb B a a B] * % - 4£ tt & &. 41 $L IS if- 46- ' . flq if * # 

«t E ^ i & * ® -L ' J.*-«tt^^*.*iBif* ' itb a Ml 

$L 4* ^ ^ a a a K i fl> ^ ^ - ^ 4 ^ ' J.^-^>i^itMt«P 
i ||Ji AM f t fl 14 - 

~ £■ 4 4 ^ # ^ 4fc & ^ B a a IB _L ^ & $h £ M 4k > Ifl * 4b *b & 

>f ' ft $s ^ 4 -fit ^ if * -t -S- it *fc y ^ € JS. * - 4£ tl £ ^. 

^ ft © - & > ^*-^*>§Ji^j&IL3t4**^4Li£^ 

_L Ptt ,# ° ' Bl $ 4b & fft >f & Pi. P* >f ' ft & © ^ 

«*4J^EB.l*4fr'tfc^ifik-h>!r ° 

^E.jL3dt4L&ML*Lat ' ^B a aB]_L^ic^-^r4^^^ 

-n^r>i>t^#^-^^ri-X^^ e a al8JL^^#^^ ' Ji ^ 
# Ji % j& IB. P# # ®l ' E * 4b itb PJ. P* >§ & $k % M ' ft ia#^ 
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# - 4 ># n ^ - ^ ti m - JLmtfjtefoftdL • 

# a i i An ^ a a a m & a m. & m is % % - & M & % - 
t ^ ^ t ® i ^ I'J f t I ' An u m. it B a a is & a & & m 

TA #1 &t ffi ^ $L * ^ ^ tL # ^ Sfc i ?A M ' it ^ % *± H: ^ a B a 

ID if f M t ffl #4" ° 

% * # B ^ i -h i4 ^ * ifc i 60 - # «t * ^ * fi tit H a ^ 

m % -W. ' T x # 1^ - lit f ^ #J > ii ae, ^ ^/f w n ^ ' ^ 
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i - fait^ (6) 
1t & IT ft 

% 2 a m m % 2 b m ~& m * ^ % ^ # ^ ^ a 0 a n * >§ 

^ ^ ^ ^-J fii ^ I I - $ 2 A ffi H $ 2 B ffl t ' *i l-J 4l 4fc # 

^ ;fe l§] 4l # Sfe ' Ji St IB ° 

If #- as £2A SI ' ^ a £ 4l b b b IB # #20 0 & Bl 2 1 0 A 

& # # 2 2 0 ( >£. itb ®] t ^ * * * -IB ) ° 

B a B H 210 * * 4fc tl >f 214a - fik li ># 214b &. £ M £r ^216 
( *b W t K t * * ) ' fa 4£ m. >f 2 1 4 a - ^ t£ >f 2 1 4 b A 
£f^216Mjt££^ B a H ®2104^3iift*fi>212_L . _g_ 4ft f£ >f 

214a 4k £ dS £F ^216 > >&f£>#214bl&£;^i^f£,#214a_Ljk 
4k £ A ^2 1 6 ° * t ' ^tI^214b^#t^J^^:^itJt 
T ^(benzocyc 1 obutene » BCB) & SL aS£$(polyimide » 

PI) • if^2164L#5T^J*»3t^*te • tf. 4f >i & # & • & DO 
2 1 0..4L 3= t& £ & 2 1 2 # *S & ffl 2 1 0 -2L ^ * i fh ?t # #J - 

' & J& i£ #220 & # ^ >I 222 A ^ # 

&J&224pfjA£p^ ' *t^.^^>i>t222 #ia:i^^^216 
H £?• *H- £b J&224 4L H ' ffl a ^ I? # f 216 A 6 J&224 ^ ft 
# ^ ^ ® ' ffq A J& 2 2 4 j?'J ft % B B B B) 2 1 0 M *b ft fa it & & 
ft ° 

$L M. M M 222 3l & & & $b g % 222a - m M 222b £L 
m % 2 2 2 c • Sfc£#222a4fc«ti^**1fr2l6jL » _B- *s 4* 
2 2 2 a it ML £p ^ € 3fc 4£ tl # 2 1 4 a ^ -Sp ^ * ffi ' 
214b f • it # # 2 2 2 a 4fc /U a if iso ^ & 2 1 6 JBl IB. I* >f 
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5. * &WHity (7) 

222b *l ft #j & & & J$L ' * # f #J *» * ft * ^ & <a # 
ifcb *b > ia I* ^ 222b # «t £ ^ £F *21 6 _h 4l #* * >t 222a _L - 
fa flfc ,# 2 2 2 b ffl a P^r jL |& fit ,# 2 2 2 b ^ _h T ^ #J #J M # £ 
ft #j JJl & > & # ffl # f #'J & ^ &l ^ - ft. 4b & to - 

$3. %L 4b & to & & & <k M ° % ft ' &«*#222cft«:**M& 



P# £ 222b _L • & Ftf >f 222c # ffl « if ^ *fc ^ M % 2 2 2 *f ^ 
&*2244L/tWt^7 ' grtfttt%&te$®%&M - & *&2 2 4 

^ ft Ptt >f 2 2 2 c _t • ^#a^2244L#t^J*»4:^^^ 
^ i& & £ a L &M4 (lead free solder) ° 
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*£ fa H M 2 \ 4a W & & ' 3i*4fct*>*214b4IJ£ 




0t9 



<{£ > IS jtt ^ a if 5i> $h % ^ 222a & ^ fk >§214a( ^ ti #2 14b) 
^ Fal 6<| & $ ^ • 2fr * ' & 4k tf)J&£>&&r&. 

i f T ' f B B B B a a H M #20 0 t ^ t 0 ^ 1 ij ifi3 t H 

21 0 a & *k *H2 2 0 % $h % % 22 2a #o 4ft «. >f 21 4a 4l & Sj J. 

$>] & si & ° a itb ' j H a a B a a a#^200 ^rat^ 

2 1 0 ^ A ifc & *&2 2 0 ^ ffl #j 03 ^ ft. * j& it # & at & 



a 

80 




jt « Ht 4 



it /& 7t # #j # 4- *a ^ F-1 M ° 

& % 2 A W\ t ' #a4&£#222a4Li£#*P£* 
2 1 4a 4l «P ^ ^ ® ' 3Lte'fSt*#214baj£4££ir#J a ^ ° 

# $ ' * # B ^ ^ 2 b m m ^ • ^ ia p# >t 2 2 2 b ^ it ^ 

M 2 2 2 a ^ it ^ ^ H IS. tl >f 2 1 4 a ^ -£p ^ * © » ii ^ I 
>f 21 4 b a 3S. ^ ' ffnK^->tW*^222c*.*^tt^214ba.3S. 




lliliill 




11579twf .ptd 



* 11 S 



&WifL*H (8) 

ffij JL > _L ifc 5t & #J t *fc # ># 222a - l& P# >f 222b A & Ftt 

tfc ^ ,# 2 2 2 a - IS. # 
>§ 222b A & m & 222c ^ M & - ># a i. | # # ^ ^ 




># 2 2 2 c a ^ ># i* % &\ «l t£ ^ » # 



#1 _L 5& * £'] *° ' & %t W $L J& & M % 222 4& & £ 



^4 ># ( £ $h if ># 2 2 2 a ( # 2 A ffl ) % $b ^ 2 2 2 a H PJ. P#: 



222b( % 2B B ) ) & A % % 



E7 



1:1 >i ( ^7 IB. I* ft 2 2 2 b 



*&«tJf222c(#2AB)&&&m>*222c(#2BB)) ° 
B*^-^-4i>t^-ii^*P^a3l.««t^214a^L«P^*.* » it 



*fc4fctfc#214b||J£'{fc - ffii 



^ ^ 4 ^ I'J i t ^ t ^ 



214b ft 31 £i 



£ ^ ^ 4 >f #j /& $k ' K # 4: * # ^ 4l & *H ' It T « H i»J 



a 
aa 



ft ° ^ 3A B M. £ 3F B m *t ^ % 4tL 8& * # a £ — *t ^ T «fe #'J 



£b J& M 



#i c a m. ^ ^ 



j£ 1F 3fc #'J # a $ 2 A B #t ^ M 



^ ^ #J Hk. ft W ° 

-T & ' tf #- as ^3A 



^ ^ B a B 



300 



B a a K 3 0 0 A % £ 



#l^^304(^^t^ ifc f& #l ) - % %% ft 30 6 



aa 



300 



±^^&302_L ' J-^^^306ii^SdJii:#^ 



3 0 4 ' &t4fct£4*306##jf#J*ij|.*L4b# ° 4? 2 0 4 # 



f 4° ^ |g j& ^ £ 



5 o 



^ a s a HI 



3 0 0 _L % & g M 3 0 8 ' it U % % 3 0 8 % 
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L - (9) 

4£^£t L ^304 _h ' J.^t^->f3084Li 





306^^P^^5» • & * $b % M 30S tf] % M -to & & & & * & 

# • #&&4&£/|308^*JF-,*J*4*#£>*#4* ° itb It ^ 



3 0 8 #j ff> /& 3r 4?-J -kP A i&M. (sputtering) A Wt M. & 
(evaporation) • *'J ffl «t ^ JBl 4k M & #r SI * 

4b *b 4 ># a /& • 



^ B 1 



3 0 0 _L tf> * 4£ tl >f 3 1 0 - itb 4fc t 



tf #- bs ^ 3 B 

*310&3S.$!;££3084LiiHfc*P^ ' ii*SA^^304_L^- 
^ ft ^ M 3 0 8 " £■ t ' 4£ ti £ 3 1 0 # t £4 *» & it J* T 
(benzocyclobutene, BCB)^^^5iii^(polyimide • 
PI) • 4£ >f 3 1 0 4L tf> j& 2r * #J & Ifc B a a H 3 0 0 JL & j& - 

y# itb ^ J fyf( £ it 3* T ^(benzocyclobutene, BCB) A 
S ift J£(poly imide • P I ) ) & • ^ffl^fUil'ltf 



4b 



ft 



B8 % 3C Bl ' 3fr a a a H 3 0 0 _h 4& ^ ^ & - >t Pa P# fk 
(barrier layer)312.° £■ + ' Pa P# # 3 1 2 #j # f #J *» & 4* .... 
iFL ^ - ^ ft. 4b ^ ^7 > Is ft, 4b ^ 4fc & A ^ # ° # & j& ia # 
Jf312-r^^.4f*#^*^^M* ° «tb pa P# >f 3 1 2 ^ j& 2r & 
M -ko A 3& 4BL & - f I^^li* • & ^ ' ^ Pa I* 4* 3 1 2 Jl 

/& — ># «* ># (wettable layer)314 - & t • >t W f 3 1 4 
60 # f 4?'J ° # & itb P# 3 1 4 ^7 * >f ^ ^ A 5 % 

m flt ° >t wt ># 3 1 4 #j fl> j& * ^-J 4: * M - € 4t * * 



It ° 



t# it as 



^ 3D 



' if'J m ffl. % J8L*k PA it ffi » ffl * 4b Ri. >t 
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i » (10) 

31 2 & m M (wettable layer)314 » a ^ /& l& I* * 3 1 2a A- 
;A Fft ># ( we 1 1 ab 1 e layer)314a - ■kotb&.% t j& t $LJ&&J%Ji 
3 1 6 # M # • & & M & 212 > mm 

% 3 1 2 a A «* >f 3 1 4 a • ^*.t^^tf*^J+ » # if- ^ 
304fi«j#jf*[*»£.i8i$ • H<J J& ^ M % 3 1 6 ^ & /& 3 0 8 - 

l& P# Jt 3 1 2 a W^314a4:^i#^^f^*|s/^^^ 

& / m ft m. & ' & x > # £F ^ 2 o 4 m # f #j a m » j& 

^,^4>t316-^|t^^308 > l& 1$ ,f 3 1 2a >£ Wt ,# 3 1 4a *fc 

^ ^ ' * #- m % 3E ffl > ^ a a a HI 3 0 0 _L ^ j& ffl ffc 4b # * 
^,§318 • *tjfc*l^^318^JI-*«L*t'IHMn320(^BIt 
f t^-i) • i£ 3. ffl p 320 T « 4k iB to ^ if- ^304 _h 
#&ltt,f314a&^^#j4&£->t3084ifl& - ^titb-^^^318 
#*t?f#l ° itb * * ># 3 1 8 # & j& 3* * fr] 4o ^ m & 

PiL U *4 >§ ( Bl ) m & ^ A HI 3 0 0 _h ' & ft. it i& q& 7t ^ ill 

n320^^-^^318 ■ 
& * ' n & ffl * 4t 4^ * * 3 1 8 ^ ft ' #'J ffl 

m - %*m. * %m.&&fc^Jr& » a* £?■ #322 ^ ^ « 0320^ 

t ' Ji*fc3£^if^3044L_t;?r • £■ t • if *F4 3 2 2 #J *a ^ « if 
# *fr ^ ( powder ) if # # (paste) W^t^^aM o320 

« * ' ft ^ # $ 3F ffl ' 4fc#lfc*.**318& » *r -t % 
(spray) J» if #1 (flux) ^ if #3 22 ^ i ' # ifc fi- % M if 4. 
S » ^itb^^-^^if#322^r a 1^ig.^ffij^^,a^,324 • 
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L » (11) 

ft # >£ t> 60 4: ' %ilf&&%g;i&$k9Y%tf)£ 3 J&324 » # »T 
& W #r ^ #1 ^ & % ^ ^ if #322 ^ t ' # - # a* ^ M o 320 

f*3 ' i£i£4t#-=fc.3m$f&3£ • ft # if jft 3 2 2 ft] ^ ^7 ^ 
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